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FOREWORD 

This surrey was performed in support of Contract NA3 8-11,078, between 

the National Aeronautice and Space Adminietration and the Lockheed- 

Georgia Company. 

contract are deecribed in Lockheed-Georgia Company Engineering Report, 

ER 6677, Shock Tube Driver Gas Heating Techniauee - Final Report, dated 
29 January 1964, 

Detailed reeulte of the etudy conducted under this 

P 

The work at the Lockheed-Georgia Company under this contract rna the 
responeibility of the Advanced Concepts Department, R. R. Lange, Manager, 
with R. F. Sturgeon serving a8 Project Leader. 

Contributione of the aerospace compnnies and government agenciee to the 

Survey are hereby acknowledged, with appreciation. 
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ABSTRACT 

This report prwont. a asqgilation o f  tho data received in rerpenre to 
q~aatiolraairoa rulmithd t o  appropriate companies and agencier in  a 

survey of the extent to which the several mebhoda of driver gaa heating 
a r e  peed in  hypersonic 
cipants who contribute the survey is included. Descripfiom of 
facilifiea employing heated driver gaser in hyperaonio rhock tunnelr, 
which are p u p e d  w i t h  rwpect to the heating method usedo are given. 

ck tunnel facilitier. A listing of the parti- 
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Introduction 

This report presents the reeults of a survey conducted to deterrine the 
number and nature of operational and planned hypersonic chock tunnel 
facilities that enploy heated driver gases. 
on data received from 15 companies, agencies, or institutions fhat 
responded to a questionnaire miled to them in July of 1963. 

The information is based 

Comanies Eespondinp 

Arnold Engineering Developrent Center 
Arnold Air Force Station, Tennessee 

Cornel1 Aeronautical Laboratory, Inc. 
4455 Genesee Street 
Buffalo 21, New York 

Douglas Aircraft C o w ,  Inc. 
3000 Ocean Park Boulevard 
Santa Monica, California 

General Applied Science Laboratories, Inc. 
Merrick and Stewart Avenues 
Westburg, L. I., k w  York 

General Dgnanics/Convair 
P. 0. Box 1950 
San Diego 12, California 

Gruwnan Aircraft Engineering Corporation 
So. Oyster Bay b a d  
Bethpageo L. I. , New York 
Lockheed-California Company 
P. 0. Box 551 
Burbank, California 
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Lockheed Ussilea and Space Co- 
3251 Hanover Street 
Pa10 Alto, California 

Martin Marietta Corporation 
Space Syufers Division 
Baltimore 3, ylsglsnd 

NASA Ames haemrch Center 
Moffett Field, California 

NasB Langley Besearch Center 
langley Station 
hmpton, Virginia 

U, S. Naval Ordnance Laboratory 
White O a k  
Silver Spring, Maryland 

Northrap Corporation, Norair D$vi8ion 
1001 East Broadway 
Hawthorne, California 

Polytechnic Institute of Brooklyn 
Bedford Avenue and Avenue H 
Brooklyn, New York 

Rensselaer Polytechnic Institute 
Troy, New Yo* 

The Questionnaire Letter 

Accompanying each questionnaire was a letter explaining that the 
Loekheed-Georgia Company was engaged in NASA study Contract WLS 8-11,078 
which required a knowledge of the operating characteristics of existing 
and planned hypersonic she& tunnels with particular interest in those 
employing heated driver gases. 
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The Questionnaire 

The questionnaire, which me spaced over seven pages to allow ample -81 

for anawera, asked the following questions: 

1. Desimtien ef Facility 

2. Operational Date 

3. Test Section Size 

4. Driver !tube 

4 Length 

b) Inside Diameter 

c) Outside Dicmeter 

a Maximum Preaeure 

5. Driven Tube 

4 bmih 

b) Inside Diaaeter 

c) Outuide Diameter 

d) Y a x h  Pressure 

6. Shock Mach Number Eange 

7. Besemir Temperature h u g e  

8. Reservoir Pressure Range 

9. Length of Test Bun 

10. 

11. Driver Gases Used 

12. 

le the shock Tube Operated under Tailored Conditione 

Is a Gas Beclamation Syefem Used 
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13. Method of Heatifkg Driver Gas 

a) hne 

b) Arc Heating 

I) Energy capacity and voltage 

2) Temperature range of driver gae 

3) Cycle time 

4) Operational difficultiea 

c) Combustion Heating 

1) Pressure range before combustion 

2) Pressure range after combustion 

3) Temperature range of driver gas 

4) Cycle time 

5) Method ef igniting mixture 

6) Operational difficulties 

d) Plasm Jet Heating 

1) Power input 

2) 

3) 
4) Operational difficulties 

Temperature range of driver gas 

Time from ambient t o  maximum temperature 

e) Internal Electrical Resistance 

1) Type of heating element 

2) 

3) Power input 

4) 

5) 

6) Operational dif f icdties 

Approximate life of heating element 

Temperature range of driver gae 

Time from ambient to maximum temperature 
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f) External Electrical Resistance 

1) Type of heating element 

2) Power input 

3) Temperature range of driver gas 

4) 

5) Operational difficulties 

Tire from ambient to maximum farperature 

g) Buffered Heating 

1) Gases used 

2) Reseuree used 

3) 

4) Cycle time 

5) Operational difficulties 

Temperature range of driver gas 

h) Other 

14. 

15. 

16. Fkmarks and Additional Explanation 

Approxiurte Cost of Complete Facility 

Approrite Cost of Heater Installation 

Shock Tunnel Facilities Samuarv 

In the tables on the two following pages, data describing heated shock 

tunnel facilgtits are grouped according to the method utilized to heat 
the driver gas. 

Information is presented in the general form submitted by the participants. 
A deficiency of data is noticeable in some entries since all of the quee- 
tione on some of the questionnaires were not answered by the responding 
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organizations. 
year only. 

Operational and planned operational dates are given by 
The planned operational dates, however, may vary somewhat. 

The survey ie not complete since so- companies and agencies either 
declined to answer the survey qyestions or were inadvertently omitted 
from the mailing list. 
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